Introduction
The introduction of a third method of hysterectomy [laparoscopic hysterectomy (LH)] resulted in the urgent need to determine the appropriate role for the new laparoscopic approach before it became established into routine clinical practice. In 1992-3, before the introduction of LH, abdominal hysterectomy (AH) was used in 81% of the 72,269 hysterectomies performed in England and Wales. Direct comparison between the established techniques was difficult because most gynaecologists regarded the clinical indications for each procedure to be different. A study was therefore set up to compare both standard abdominal and vaginal (VH) methods of hysterectomy with LH, to give indications about the relative roles of all three procedures in this most commonly performed and important surgical operation.
Design
The study was of two parallel, unblinded, multicentre randomised trials that compared LH with AH and VH. Patients were allocated to either the vaginal or abdominal trial by the individual surgeon according to their usual clinical practice. After allocation to a particular trial, the patient was then randomised to receive either LH or the default procedure in an unbalanced 2:1 manner; 63.5% of patients were allocated to the AH trial and 36.5% to the VH trial.
Setting
A total of 43 surgeons from 28 centres throughout the UK and two centres in South Africa took part in the study.
Subjects
A total of 1380 patients were recruited to the study, of whom 876 were included in the AH trial and 504 in the VH trial. In the AH trial, 584 patients had a laparoscopic type of hysterectomy (designated ALH) and 292 had a standard AH. In the VH trial 336 had a VLH and 168 had a standard VH.
Objectives
The objective of the study was to test the null hypothesis of no significant difference between LH and AH and VH with regard to each of the outcome measures of the trial, and also to assess the cost-effectiveness of the alternative procedures.
Outcome measures
The primary end-point of the trial was the occurrence of death or major complications (haemorrhage requiring blood transfusion, haematoma requiring transfusion/surgical drainage, bowel, bladder or urinary tract trauma, unintended laparotomy, wound dehiscence, pulmonary embolus and major anaesthetic problems). The secondary end-points were minor complication rates, blood loss (intraoperatively), pain assessment, sexual activity, body image, health status, quality of life (QoL) and resource use.
Sample size
The sample size for the AH trial was calculated from a previous study which indicated a 9% major complication rate in AH cases. From previous work we expected a 50% reduction in major complications with LH, which would require 487 patients in each arm to detect. In the same study, the rate of complications noted for VH was only 4%. To detect a similar rate of reduction would require 1141 patients per treatment arm. As VH was relatively infrequently performed, we did not expect to recruit this number but rather to collect as much data as possible as it would represent the largest such trial of VH ever performed and potentially be of value in a meta-analysis.
Economic evaluation methods
A cost-utility analysis was undertaken based on a 1-year time horizon. Costs were estimated from the perspective of the UK NHS. Resource use data included theatre resources, hospital stay and costs incurred during the postoperative period. Qualityadjusted life years (QALYs) were estimated using
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Executive summary the EQ-5D, which was administered at baseline and at 6 weeks, 4 months and 1 year after hospital discharge. Two comparisons were undertaken: VLH (n = 324) versus VH (n = 163) and ALH (n = 573) versus AH (n = 286). To account for the skewed nature of the data, 95% confidence intervals for the differential costs and QALYs were calculated using bias-corrected nonparametric bootstrapping. Missing resource use and EQ-5D data were imputed using a multivariate multiple imputation procedure. To account for uncertainty due to sampling variation, cost-effectiveness acceptability curves were plotted. Given the data collected within the trial, this curve shows the probability of laparoscopic-assisted hysterectomy being more cost-effective than conventional hysterectomy for different maximum levels that the decision-maker may be willing to pay for an additional QALY.
Results

Clinical
Compared with AH, LH was associated with a higher rate of major complications (11.1 versus 6.2%, p = 0.02), less postoperative pain (visual analogue scale score of 3.51 versus 3.88, p = 0.01) and shorter hospital stay (3 versus 4 days), but took longer to perform (84 versus 50 minutes). Securing the ovarian pedicles with laparoscopic sutures was used in only 7% of cases but was associated with 25% of the complications. At the 6 weeks postoperative point, ALH was associated with a significantly better physical component of the health survey questionnaire (SF-12), better body image scale (BIS) scores and a significantly increased frequency of sexual intercourse than AH. These differences were not observed at either 4 months or 12 months after surgery. There were no significant differences in any measured outcome between LH and VH except that VLH took longer to perform (72 versus 39 minutes) and was associated with a higher rate of detecting unexpected pathology (16.4 versus 4.8%, p < 0.001).
Economic
Compared with VH, VLH had a higher mean cost per patient of £401 [95% confidence interval (CI) £271 to £542] and higher mean QALYs of 0.0015 (95% CI -0.015 to 0.018), resulting in an incremental cost per QALY gained of £267,333. The probability that VLH is cost-effective was < 50% for a large range of willingness to pay values for an additional QALY. Compared with AH, ALH had a higher mean cost per patient of £186 (95% CI -£26 to £375) and higher mean QALYs of 0.007 (95% CI -0.008 to 0.023), resulting in an incremental cost per QALY gained of £26,571. If the NHS is willing to pay £30,000 for additional QALYs, the probability that ALH is cost-effective is 56%. The cost-effectiveness of laparoscopic procedures was sensitive to assumptions about the balance of reusable and disposable theatre equipment.
Conclusions
ALH is associated with a significantly higher risk of major complications and takes longer to perform than AH. ALH is, however, associated with less pain, quicker recovery and better shortterm QoL after surgery than AH. The costeffectiveness of ALH is finely balanced and depends on the threshold value the NHS attaches to an additional QALY and the error probability that the system is willing to accept in making its decision. Cost-effectiveness is also influenced by the balance of reusable equipment versus disposable consumables used during ALH. Individual surgeons must determine the optimum balance between patient-orientated benefits and the risk of severe complications. The clinical results from the vaginal trial were inconclusive as the study was under-powered. VLH was not costeffective relative to VH.
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